I. INTRODUCTION
Coordinated Multi-Point (CoMP) transmission is currently an area of intensive research, as this is considered as one of the key technology enhancements for LTE-A. However, as the number of cell-edge users increases, the spectral efficiency of the CoMP system degrades [1] , [2] . Recently, a promising nonorthogonal multiple access (NOMA) scheme was proposed for CoMP in an attempt to address this problem [3] .
The NOMA technique has been recognized as a promising multiple access techniques for 5G networks because of its superior spectral efficiency [4] . By using NOMA, which combines the superposition coding (SC) at transmitters with the successive interference cancellation (SIC) at receivers [5] , [6] , all the users in CoMP system are able to decode their desired signal even though they are sharing a same frequency channel at same time. This approach can offer significantly enhanced spectrum efficiency.
The complexity of SIC in NOMA and the number of users in CoMP system is always directly proportional. Thus, the successive manner of SIC becomes complicated and intense for a large numbers of users. In order to reduce the complexity of SIC decoding and meanwhile to improve the capacity of the CoMP system, we propose an opportunistic NOMA (ONOMA) scheme. According to our numerical results, it is obvious that when comparing the JT-NOMA with the ONOMA, we can reduce the complexity of SIC at receivers, and also significantly enhance the capacity of the CoMP system in the high signal-to-interference (SIR) scenarios. For the JT-NOMA in CoMP, the APs will jointly transmit the signal to the target users (as shown in Fig.1 ); more specifically, the b
√ a i P b s i to the K users , where P b denotes the normalised transmit power at b th AP and a i denotes the power allocation coefficient (PAC) to s i . According to the JT-CoMP [1] , we assume that all APs will allocate the same transmit power to s i , where
whereḣ k is the equivalent channel coefficient to the k th user andḣ k = B b=1 h k,b . Without loss of generality, we assume that:
According to the SC in NOMA, the PACs to the K users are sorted as: a 1 ≥ · · · ≥ a K ; then each receiver employes the SIC technique and is able to perfectly decode the messages of the users in the weaker channels [5] , [6] . For example, the messages from s 1 to s k−1 can be detected by the k th user in sequence: when the k th user is detecting the s i (i < k), the messages from s i+1 to s K will be treated as noise at the k th user; before detecting the s i+1 , the s i will be removed from its observation.
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The K users' sum-rate for conventional JT-NOMA network can be expressed as
where the term in (3) is the data rate of the user in the weakest channel. Let P k,b denote the transmit power allocated to s k on the b th AP, where P k,b = a k P and P min ≤ P k,b ≤ P max . The opportunistic NOMA transmission cells (ONOMA cell) will be generated via the following steps:
B. Opportunistic NOMA Strategy in CoMP
• Step 1. The B APs separately broadcast the reference signal s r to the K users, with transmit power P max .
• Step 2. Via the B reference signals, each user generates the first reference power matrix (FRPM).
The k th user's FRPM is expressed as indicates the indexes of the APs that are preferred by the k th user.
• Step 6. Based on the APSS-feedbacks, the b th AP adds the indexes of the users that select it in their APSSs, into its user schedule set (USS), ω b .
• Step 7. The CoMP system generates ONOMA cells based on the USSs and inform the k th user with {ω b , b ∈ λ k }.
Let Ψ k denote the interference from the inter-NOMA cells, which do not have the overlapping area with the k th ONOMA cell, then the observation at k th user is given by
where
Remark 1. The b th ONOMA cell includes the b th AP and the users in ω b .
For the ideal case, each UE only selects one AP in APSS, so that there is no overlapping area between the different NOMA cells, as the example shown in Fig. 2 . In such case, the b th AP only implements NOMA strategy to the users in ω b , and the USSs of the 2 APs are expressed as ω 1 = {1, 3} and ω 2 = {2, 4, 5}, respectively. The transmitted signal from the 1 st ONOMA cell may cause the interference to the 2 nd ONOMA cell, however, as the maximum power of the interference signal is smaller than the minimum power of the desired signal (e.g. P min h 1,1 2 > P max h 1,2 2 or P min h 4,2 2 > P max h 4,1 2 ), the desired signal is decodable by using SIC [5] , [6] . If a m <a k where m ∈ ∪ b∈λ k ω b , the rate of detecting s k at user k can be expressed as follows:
Let ρ denote the transmit SNR, where ρ = Pσ −2 and define G b as the user with maximum PAC in ω b , then the sum-rate for the K users is given by
2) Non-ideal Case : For the non-ideal case, two or more NOMA cells may have the overlapping area (as shown in Fig.2 ) and that is because some users select multiple APs. Here we define O b as the NOMA cells which are overlapping with the b th ONOMA cell. After the CoMP obtaining the APSSfeedbacks, the ONOMA will be implemented via the following steps:
• Step 1. Each AP computes the size of λ.
• Step 2. Let L(Ω) denote the number of elements in set 
Step 3. The CoMP system computes the USS, and find the user with the largest APSS size in each USS. th ONOMA cell.
• Step 5. Each user in CoMP detects its observation. By using SIC, the message with larger PAC will get higher detecting priority.
As a result, the rate of detecting s k at user k can be expressed as follows:
n∈{ωj ∪ωj } a n . The sum-rate for the K users is given by
where the term in (10) is the data rate of the user in the weakest channel of b th ONOMA cell.
III. MINIMUM SUCCESSIVE TOPOLOGY IN ONOMA
In Fig.3 , we use the branch network to indicate the successive process of SIC in ONOMA strategy. Note that for the non-ideal cases, the user-node which has multi-braches, such as node 1 in Fig.3 , means . As the B ONOMA cells are symmetrical , then
Now move part of the users from one ONOMA cell to another, for example, move Q users from the 1 st ONOMA cell to the 2 nd ONOMA cell, so that the two ONOMA cells are no longer symmetrical with each other. In such case,
Based on (12) to (15), we can achieve that
(16) In the same way, it is easy to proof that if any of the B ONOMA cells are non-symmetrical with others, the sum successive times of SIC will be larger than that in the totally symmetrical B ONOMA cells.
IV. NUMERICAL RESULTS
We consider a system which includes 2 APs and 5 users ( B = 2 and K = 5). Comparing with the JT-NOMA, the numerical result in Fig.4 shows the minimum successive of SIC (I min ) by using ONOMA with K max = 5. The "o" in Fig.4 denotes the number of the users that in the overlapping area of the two NOMA cells. The Fig.6 shows the tranmit rate of each user and the sum rate in the considered system. The fixed channel is considered in the numerical results, the Rayleigh channel parameters in the inter-cells are set as: {γ 1,1 , γ 3,1 , γ 5 Fig.7 show the comparison of the data rate performance between JT-NOMA and ONOMA strategy. The numerical results are considered under the infinite SIR scenarios. It is obvious in Fig.7 that the ONOMA can achieve much better sum-rate performance than the JT-NOMA when the inter-cell interference is small. In this paper, we introduce a novel opportunistic NOMA strategy in multiuser CoMP system which aims to reduce the complexity of signal processing and improve the capacity of the system. The relationship between the topology of the ONOMA cell and the complexity of SIC decoding process is analysed. Comparing with the conventional JT-NOMA in CoMP, the numerical results show that the proposed ONOMA can reduce the complexity of SIC and improve the system capacity under the high SIR scenarios.
